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Multiwavelength evidence for a 15-year periodic activity in the symbiotic nova V1016 Cygni Partly
based on observations obtained with the International Ultraviolet Explorer (IUE) satellite retrieved from the
IUE Newly Extracted Spectra (INES) Archive and the Hopkins Ultraviolet Telescope (HUT) retrieved from
the Multimission Archive at STScI (MAST).
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The 15.1 years period found in the long-term UBV photoelectric and photographic photometry of
the symbiotic nova V1016 Cyg is detected also in the (J −K) colour index and in the UV continuum and
emission line fluxes from IUE and HUT spectra. It could be interpreted either as the eect of recurrent
enhanced mass loss episodes from the Mira type variable companion to a hot component along its ultra-wide
orbit (proposed from recent HST observations) or the true orbital period of the inner, unresolved binary of a
triple system. A 410-day delay of the maximum of UV emission lines fluxes with respect to the maximum of
continuum was found. The pulsation period of the Mira type variable was improved to 4746 days. Stars:
binaries: symbiotic - Stars: individual: V1016 Cyg - Stars: activity
S. Parimucha et al.
15-year Periodic Activity in V1016 Cygni
Introduction
V1016 Cyg (MHα 328-116) is a member of a small subgroup of symbiotic stars, called symbiotic novae,
also including V1329 Cyg and HM Sge, whose outbursts lead to a nebular spectrum (Mu¨rset & Nussbaumer
mur). Symbiotic novae are wide interacting binaries, where matter from a late-type giant is transferred onto
the surface of the more compact companion. The nova-like optical outburst (m  5 − 7 mag), lasting
decades, is caused by a thermonuclear runaway on the surface of a wind-accreting white dwarf after the
critical amount of material has been accumulated (cf. Mikolajewska & Kenyon, mik). V1016 Cyg underwent
such nova-like outburst in 1964 (McCuskey mcc). The object is classied as a D-type symbiotic, the cool
component being a Mira type variable embedded in a dust envelope whose pulsation period turned out to
be 478 (Munari mun). The onset of a dust formation episode in 1983 is reported by Taranova & Yudin
(tar2).
The orbital period of V1016 Cyg is not yet established. Taranova & Yudin (tar1) made use of the increase
of Balmer emission lines in combination with the appearance and disappearance of FeII lines to derive an
orbital period of 20 years. Afterwards, Nussbaumer & Schmid (nuss2), though unable of recording two
consecutive maxima, proposed an orbital period of 9.5 years on the basis of the apparent periodicity seen
in the flux of OI and MgII UV emission lines by means of the IUE satellite. At the same time Munari
(mun), by resorting to IR observations taken over two decades, proposed instead a 6-year orbital period by
modeling the sequence of dust obscuration episodes, likely related to the passage of the Mira type variable
at the inferior conjunction in the system.
Much longer periods have been proposed by Wallerstein (wall) and Schild & Schmid (schi). In the
former paper the author, assuming that the sharp FeII emission lines are formed in the chromosphere of
the cool star so as to reflect its orbital motion, concludes that their observed radial velocities between 1978
and 1985 limit any high inclination orbit to a period greater than 25 years or to a large eccentricity. The
latter analysis, based on spectropolarimetric data taken from 1991 to 1994, indicates that the orbital period
is about 80  25 years, though later observations obtained in 1997 put this result into question (Schmid,
schm). Finally, Brocksopp et al. (bbe), adopting a projected separation of the two stellar components as
large as 84 AU on the basis of their HST/WFPC2 images, are forced to propose an astonishingly long orbital
period of 544 years.
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*-4.5cm Photographic (left) and UBV (right) light curves of V1016 Cyg. Arrows a, b, c and d mark the
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epochs of subsequent activity episodes of the system (see text).
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